Purpose -This empirical study aims to understand the interrelationship among the key technology adoption factors including social influence, individual existing knowledge, and individual perceptions of technology (i.e. usefulness, ease of use, and enjoyment) and their effects on individual intention to use a free voluntary service. Design/methodology/approach -The survey method is employed to collect data from universities offering the free mobile messaging service. A structural equation modeling analysis technique is used to analyze data reliability and validity in the measurement model and examine causal relationships among the constructs in the structural model. Findings -The results show that social influence affects individual knowledge and perceptions of the service (perceived usefulness, perceived ease of use, and perceived enjoyment) and successively influences the individual intention to use the free voluntary service. This study indicates that the intrinsic value of perceived enjoyment has a greater impact than the extrinsic value of perceived usefulness in terms of its effect on individual intention to use a free voluntary service. In addition, the effect of perceived usefulness of alternative systems should be taken into account when using perceived usefulness from the technology acceptance model to predict individual's technology adoption decisions under the free voluntary setting. Originality/value -This study fills the gap in the technology adoption literatures regarding the free voluntary service adoption based on social influence, individual knowledge, and individual perceptions of technology. It assists academics to understand the drivers of technology acceptance under the free voluntary setting and provides guidance for organizations to increase users' acceptability of their free voluntary services.
Introduction
Previous studies have applied theory of reasoned action (TRA) and technology acceptance model (TAM) to understand the factors influencing individual adoption of technology. TRA proposed by Fishbein and Ajzen (1975) is widely used to examine how social norms of compliance, conformity, and identification may operate to influence behavior. It posits that social influences "subjective norms" along with personal attitudes could be used to predict personal behavior (Fishbein and Ajzen, 1975) . Subjective norm represents perceived external pressures to perform or not perform behavior and captures the essence of social influence (Lee et al., 2006) . In later years, Davis (1989) purposed TAM to explain the psychological interaction of a user with technology. TAM examines users' behavior through perceived ease-of-use and perceived usefulness for particular technologies. However, several researchers have argued that TAM should account for subjective norms denoting social influence in the adoption and use of the new system (Glass and Li, 2010; Malhotra and Galletta, 1999) . Subsequently, IT academics have applied the two theories' factors (i.e. perceived usefulness, perceived ease-of-use, subjective norms, and attitudes) to explain users' adoption of various information systems (Shen et al., 2006) . Even though previous studies have examined the effect of social factors denoting subjective norms on technology adoption factors, the effect of social influence on technology adoption is inconclusive and based on the mandatory settings (Lee et al., 2003; Vankatesh and Davis, 2000; Lee et al., 2006) .
In addition to the effect of the two theories' factors on technology adoption, previous studies postulate that people make an effort to use information technology under two reasons: extrinsic and intrinsic motivation (Davis et al., 1992; Lee, 2009) . Extrinsic motivation emphasizes the achievement of specific goals or rewards and perceived usefulness is an example of extrinsic motivation (Davis et al., 1992) . Intrinsic motivation focuses on the enjoyment and satisfaction gained from doing something. Researchers have called for additional work on the role that intrinsic motivation plays in IT adoption (Fagan et al., 2008) . Several studies have applied "perceived enjoyment" to determine an intrinsic reason of technology adoption (Heijden, 2003; Igbaria et al., 1995; Kim and Park, 2008) . In addition, research in IT acceptance indicates that individual existing knowledge affects the cognitive process of adoption decisions (Barutcu, 2007) . Users' existing knowledge about technology determines their abilities to understand the features and usage of the technology (Bauer et al., 2005) . Accordingly, besides social influence (under TRA), perceived usefulness and perceived ease of use (under TAM) , it is important to account for individual perception of enjoyment and their existing knowledge about technology when explaining a technology adoption decisions.
Furthermore, individual acceptance of technology essentially relies on the technology settings being consideration including free/paid-voluntary and free/paid-mandatory settings (Vankatesh and Davis, 2000) . Previous studies in technology adoption have focused on determinants of technology adoption without explaining how technology settings affect individual adoption decision, particularly in the free voluntary setting (e.g. free web mails, free social network sites, free messaging service) widely offered by service providers and organizations. In addition, relatively few studies have applied the adoption factors mentioned earlier to understand users' intentions to use technology under the free voluntary setting.
Accordingly, this study aims to understand interrelationship among the technology adoption factors-social influence, individual perceptions (usefulness, ease of use, and enjoyment), and individual knowledge about the technology -and examine their effects on individual intentions to use a free-voluntary service. This study adopts the mobile messaging service offered by universities as the free-voluntary service for the study domain. The university's mobile messaging service is free and non-mandatory. If students do not want to use this mobile messaging service, they can obtain the same information from elsewhere (e.g. web site, forum, and e-mail). The study enables academics to better understandings of applying technology acceptance factors for the free voluntary service and provides guidance for service providers to increase users' acceptability of using their free voluntary services through the social influence and individual knowledge and perceptions.
The following sections discuss theories underpinning the study, hypotheses development, and research methodology. They are followed by the discussions of the findings and implications for theory and practice. The paper then concludes with the limitations and direction for future studies.
Theoretical background
Many technology adoption theories/models have been applied to understand users' intentions to use an information system and usage behavior including TRA (Fishbein and Ajzen, 1975) , TAM (Davis, 1989) , theory of planned behavior (Ajzen, 1991) , motivation model (Davis et al., 1992) and unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al., 2003) . The UTAUT consolidates the constructs of eight models making it less parsimonious when comparing to the former theories/models. It identifies the four key constructs (performance expectancy, effort expectancy, social influence, and facilitating conditions) to determine the usage intention and behavior, and uses the four moderating constructs (gender, age, experience, and voluntariness of use) to mediate the impact of the four key constructs on usage intention and behavior (Venkatesh et al., 2003) . Bagozzi (2007, p. 245) argued that the UTAUT was a well-meaning and thoughtful model, but it presented a model with "41 independent variables for predicting intentions and at least 8 independent variables for predicting behavior" and this makes "the IS field risks being overwhelmed, confused, and mislead by growing piecemeal evidence behind decision making and action in regard to technology adoption/acceptance/rejection". He proposed instead a unified theory that coheres the "many splinters of knowledge" to explain decision making. In addition, Van Raaij and Schepers (2008) argued that the UTAUT was less parsimonious than the TAM and the grouping of items and constructs under this theory was problematic because a variety of disparate items were combined to reflect a single psychometric construct. On one hand, there are models that advocate and enjoy parsimony (such as TRA and TAM) but lack the comprehensiveness needed to consider them sufficient or complete. On the other hand, there are models that are comprehensive and cover a majority of constructs contributing to the acceptance behavior (such as UTAUT) but are considered complex to apply in a practical investigation. Accordingly, this study incorporates the constructs of some technology adoption models into the study model which is parsimonious and less complex to explain more variance of users' intentions to use an information system under a free voluntary setting.
According to TRA, people consider the implications of their actions before they decide to engage in a given behavior. TRA posits that individual behavior is driven by his/her intention, which determined by his/her attitude towards the behavior and subjective norms (Fishbein and Ajzen, 1975) . Attitude toward the behavior refers to an individual's positive or negative feelings about performing a behavior while subjective norm is defined as "a person's perception that most people who are important to him think he should or should not perform the behavior in question" (Fishbein and Ajzen, 1975, p. 302) . Subjective norms, however, capture the concept of social influence. Social influence is defined as "change in an individual's thoughts, feelings, attitudes, or behaviors that results from interaction with another individual or a group" (Rashotte, 2007, p. 4426) . In other words, people will adjust their beliefs/attitudes with respect to others to whom they feel similar or important to them. Even though social influence may describe in terms of social pressure, social norms or social factors (Venkatesh et al., 2003; Lee et al., 2006) , it usually used the same measurement scales of subjective norm (Lee et al., 2006) . Accordingly, this study uses subjective norms to capture the essence of social influence.
The effect of subjective norm on technology adoption, however, is inconclusive (Lee et al., 2003 (Lee et al., , 2006 . Some studies have found a significant effect of subjective norms denoting social influence on behavioral intention to adopt technology. For instance, Taylor and Todd (1995) found a significant effect of subjective norm on behavioral intention to use a system by experience and inexperience users. Venkatesh and Brown (2001) posited that social influence significantly influenced PC purchase decisions. Venkatesh et al. (2003) discovered that social influence affected behavioral intention in the mandatory settings and the early stages of experience. On the other hand, some researchers have found an insignificant effect of social influence (operationalized by the scales of subjective norm) on behavioral intention to adopt technology. For instance, Venkatesh and Davis (2000) found that social influence did not have a significant impact on individual intention to use business applications in the context of voluntary use. Mathieson (1991) found an insignificant effect of subjective norm on behavioral intention to adopt an application. In particular, to the mobile messaging service, previous studies found the inconsistent effects of subjective norm on the adoption of the service. For instance, Lin et al. (2006) found that the effect of subjective norm on intention to use two instant messaging technologies were significant. Premkumar et al. (2008) found that subjective norm had a significant influence on intentions to use instant messaging service for social communication. Van Slyke et al. (2007) found that subjective norm did not have a significant impact on intentions to use instant messaging.
Another framework widely recognized and used to explain technology adoption is the TAM. TAM posits that perceived ease of use and perceived usefulness are the two main factors determining individual attitudes toward use and intentions to use innovative technologies (Davis, 1989) . Perceived ease of use is defined as "the degree to which a person believes that using a particular system would be free from effort" while perceived usefulness is defined as "the degree to which a person believes that using a particular system would enhance his or her job performance" (Davis, 1989, p. 320) . TAM is acclaimed for its predictive power which makes it easy to apply in different situations (Venkatesh and Davis, 2000; Mathieson, 1991) . A variety of empirical studies supports TAM as a good model to predict the IS/IT usage (Taylor and Todd, 1995; Venkatesh and Davis, 2000) . Although TAM has proven to be a viable model for examining individual acceptance of new technologies and systems, it is necessary to extend this model by incorporating additional factors with regard to the technology acceptance decisions.
Previous studies postulate that extrinsic and intrinsic motivation significantly influences people to use information technology (Davis et al., 1992; Lee, 2009) . Extrinsic motivation accentuates the achievement of specific goals in doing something, while intrinsic motivation focuses on the enjoyment gained from doing something. Davis et al. (1992 Davis et al. ( , p. 1112 posit that "perceived usefulness is an example of extrinsic motivation, whereas enjoyment is an example of intrinsic motivation" and both together provide powerful determinants of usage intentions. Several studies have confirmed the impact of "perceived enjoyment" as the intrinsic motivation on technology adoption (Heijden, 2003; Igbaria et al., 1995; Kim and Park, 2008) . Furthermore, previous studies posit that individual's existing knowledge about technology determines their abilities to understand the features and usage of technology services and in turn affect his/her cognitive process of the acceptance decisions (Bauer et al., 2005; Barutcu, 2007) .
In summary, this study consolidates the constructs of the TRA (i.e. subjective norm/social influence, attitudes, and intention), the TAM (i.e. perceived usefulness, perceived ease of use, attitudes and intention), the motivational model (i.e. extrinsic motivation referred to perceived usefulness and intrinsic motivation referred to perceived enjoyment), and the cognitive construct (i.e. users' existing knowledge) to underpin the research model.
Hypotheses development
Individual existing knowledge refers to the product-related experiences of a person (Moreau et al., 2001) . Hartwick and Barki (1994) posit that before using a system or during the early stage of using system, users' knowledge about the system are "vague and ill-formed" and they must rely more on other opinions as a basic for their intentions to use the system/technology. In other words, users can enhance their knowledge about technology through their social community (e.g. co-workers, friends, and partners). Accordingly, social influence will have an effect on users' knowledge about technology used to provide a service:
H1. Social influence positively influences existing knowledge about technology.
Social influence denotes that people will adjust their beliefs with respect to others to whom they feel similar or important to them. Shen et al. (2006) found that mentors significantly influence students' perception of ease of use toward the course delivery systems, while lecturers and mentors significantly influence students' perceived usefulness of the systems. Kim and Park (2008) posit that social influence is a critical success factor to accelerate the diffusion of 3G video calls in Korea. They used perceived usefulness and perceived enjoyment as the intervening factors between social influence and users' intention to use 3G video call to confirm that social influences significantly influence perceived usefulness and perceived enjoyment. In addition, perceived enjoyment of the technology is mostly relied on the degree to which the technology is used by the members of an individual's communication network and the contribution of others in the network. Individuals will enjoy using the technology as their community members use it. Accordingly, users' perceived ease of use, usefulness and enjoyment of a free voluntary service can be motivated by their communities:
H2. Social influence positively affects (a) perceived ease of use, (b) perceived usefulness, and (c) perceived enjoyment of a free voluntary service.
The influence of people who are important to users (e.g. friends, family members, co-workers) has an impact on users' feeling and attitudes towards using online technology (Hua and Haughton, 2009) . It was reported that people's behavioral intention to use a WAP-enable mobile phone is positively related to the influence of their reference groups (Venkatesh and Morris, 2000) . Previous research has shown that social influence denoting subjective norm is very influential in explaining the adoption and use of new media (Fishbein and Ajzen, 1975; Webster and Trevino, 1995; Hua and Haughton, 2009 ). In addition, social influence will have a greater effect on behavioral intention when the behavior is new and at the initial stage of adoption (Teo and Pok, 2003) . Accordingly, social factors can influence individual attitudes and intentions toward using a free voluntary service:
H3. Social influence has a positive effect on (a) attitude towards using technology and (b) behavioral intention to use a free voluntary service.
Users who perceived a system as easy to use are more likely to perceive the system as enjoyable (Teo et al., 1999) . According to the self-efficacy theory, Igbaria et al. (1995) posits that perceive ease of use as self-efficacy is supposed to have significant impacts on perceived enjoyment. By increasing the convenience to use a system, users can greatly appreciate and enjoy using online system services (Liao et al., 2008) . In addition, previous studies have proposed and confirmed the effect of perceived ease of use on perceived enjoyment (Van der Heijden, 2004; Igbaria et al., 1996; Davis et al., 1992; Hsu and Lu, 2007) . Furthermore, perceived ease of use is a direct determinant of perceived usefulness under TAM (Davis, 1989) . Individual who perceives that using the technology is effortless will in turn develop a tendency to perceive it as useful. Extensive empirical-evidence accumulated over the two decades verifies both direct and indirect effects of perceived ease of use on perceived usefulness (Davis, 1989; Venkatesh and Davis, 2000) :
H4. Perceived ease of use positively influences (a) perceived enjoyment and (b) perceived usefulness.
The relationship between perceived usefulness and perceived enjoyment is rarely investigated (Liao et al., 2008) . Hua and Haughton (2009) found the significantly positive relationship between perceived usefulness and perceived enjoyment. They posit that "perceived usefulness and perceived enjoyment are main factors capturing the features of productivity and entertainment associated with virtual worlds" (p. 897). Liao et al. (2008) contend that the direct effect of perceived usefulness on perceived enjoyment is superior to that of perceived ease of use. By increasing the efficiency of a system, users can greatly appreciated and enjoyable in using online system services:
H5. Perceived usefulness positively influences perceived enjoyment.
Technology complexity restrains the use of technology under the innovation diffusion theory (Rogers, 2003) . When users perceived difficulty of using an innovative technology, they are unlikely to adopt the technology. However, users' existing knowledge about technology determines their abilities to understand the features and usage of the technology. This knowledge will lessen the difficulty of system use and strengthen their positive attitudes toward using the system (Moreau et al., 2001; Bauer et al., 2005) :
Existing knowledge about technology positively influence attitudes towards using a free voluntary service.
According to theory acceptance model, the effects of perceived ease of use and perceived usefulness on users' attitudes toward technology adoption and intentions to use technology have been empirically investigated in many IT/IS literatures (Davis, 1989) . Previous studies applied the two variables to measure the adoption of various technologies and found them consistent with the TAM (Ma and Liu, 2004; Chan and Lu, 2004; Lee, 2009) . Accordingly, attitudes toward using a free voluntary service are influenced by users' perceptions of ease of use and usefulness, while users' perceived usefulness affect users' intentions to use a free voluntary service:
H7. Perceived ease of use positively influences attitude towards using a free voluntary service.
H8. Perceived usefulness positively influences (a) attitude towards using technology and (b) behavioral intention to use a free voluntary service.
Perceived enjoyment refers to "the extent to which the activity of using a specific system is perceived to be enjoyable in its own right, apart from any performance consequences resulting from system use" (Davis et al., 1992 (Davis et al., , p. 1113 . When using a system is fun and pleasurable, users will be intrinsically motivated to adopt it (Davis et al., 1992; Van der Heijden, 2003) . Previous studies confirm that perceived enjoyment improves the users' affective attitude and promotes their intentions to use online technology (Wu and Liu, 2007; Lee, 2009 ). The study, therefore, hypothesize that users' attitudes and intentions toward using a free voluntary service are influenced by their perceived enjoyment of using the service:
H9. Perceived enjoyment positively influences (a) attitude towards using technology and (b) behavioral intention to use a free voluntary service.
Users' overall attitude toward using a system is an antecedent of intention to adopt a system under TAM (Davis, 1989) . Researchers have discussed the theoretical construct of attitude to identify the cause of intention for decades. There are extensive studies indicating the positive impact of attitudes toward using a system on intention to use the system (Davis, 1989; Wu and Liu, 2007; Holsapple and Wu, 2008; Lee, 2009 ):
H10. Attitude towards using technology positively influences behavioral intention to use a free voluntary service.
In summary, social influence is proposed to have direct and indirect effects on behavioral intention to use a free voluntary service (i.e. a university's mobile messaging service) through individual knowledge about the service and individual perceptions of the services in terms of perceived ease of use, perceived usefulness and perceived enjoyment as shown in Figure 1 . 
Research methodology
This study uses the mobile messaging service offered by universities denoting the free voluntary service as the study domain. The university commonly offers two types of mobile messaging services, a direct messaging service and a query messaging service. The direct messaging service is used to send messages directly from universities to students' mobile devices. Its main objectives are to inform information update and ask questions. The query messaging service uses an automated responding system to send messages in response to the students' query messages. To retrieved content from the system, students must send a query message or keyword (e.g. pre-specified texts or identification numbers) to match the value stored in the system. Students can query specific information such as their grade release, class schedules and examination schedules from the automated responding systems via their mobile phones. These university's mobile messaging services are free and truly voluntary services as students can obtain the same information and communicate with their universities through other university's services (e.g. web site, forum, and e-mail) even though they do not want to use these services.
A self-administered questionnaire used as the survey instrument was developed. The questions were adapted from the previous literatures based on the definable terms shown in Table I . The questionnaire consisted of two parts. The first part contained the statements aimed at addressing the study hypotheses (see the Appendix). The second part requested the respondents' biographic details. Respondents were asked to indicate their agreement with the statements using a five-point Likert scale (1 -strongly disagree, 5 -strongly agree). The questionnaires were used to gather data from students at undergraduate and graduate levels from two universities. Data were gathered in classrooms with permission from the class lecturers. 267 students were participated in this study.
The returned questionnaires containing any missing data in the first part were excluded from future analyses. After the data cleaning process, 257 complete questionnaires were usable accounting for 96.3 percent. The data were higher than a "critical sample size" of 200 that has sufficient power for the structural equation
Constructs
Description Sources Social influence The degree to which he/she should or should not perform the behavior to comply with the reference group
Venkatesh and Davis (2000) Existing knowledge
The ability to understand the features and usages of an innovative technology
Flynn and Goldsmith (1999) Perceived ease of use
Person's perception of using a particular system would be free from effort Davis (1989) Perceived usefulness
Person's perception of using a particular system would enhance his or her job performance Davis (1989) 
Perceived enjoyment
The extent to which the activity is perceived to be enjoyable Heijden (2003) Attitudes toward behavior An individual's belief of the performing behavior and the individual's subjective evaluation of the belief Fishbein and Ajzen (1975) Behavioral intention
The perception of an individual's readiness to perform a particular behavior Ajzen (1991) (Garver and Mentzer, 1999; Barrett, 2007) . Most respondents are undergraduate students (86 percent) and study in the science and technology program (62 percent). 60 percent of respondents are males and 90 percent of respondents have experiences about mobile advertising messages (Table II) .
Data analysis and result
The study used a SEM analysis from the SPSS-AMOS software to analyze data reliability and validity in the measurement model and examine causal relationships among the constructs in the structural model.
Analysis of the measurement model
A confirmatory factor analysis was conducted to test the measurement model. The model's overall goodness of fit was assessed by seven common model-fit indices: the ratio of x 2 to degree-of-freedom (x 2 /df), goodness of fit index (GFI), normalized fit index (NFI), non-normed fit index (NNFI), comparative fit index (CFI), incremental fit index (IFI) and root mean square error of approximation (RMSEA). Table III indicates that all model-fit indices exceed their respective acceptance levels suggested by previous studies (Hair et al., 1998; Garver and Mentzer, 1999 Reliability was estimated by composite reliability which was assessed with the ratio of square of the summation of the factor loadings and the square of the summation of the factor loadings plus the summation of error variables: ðSlyÞ 2 =½ðSlyÞ 2 þ SVarð1yÞ (Fornell and Larcker, 1981) . Similarly to Cronbach's coefficient, the recommended level of the composite reliability is above 0.70 (Hair et al., 1998) . Table IV indicates that the compo-site reliabilities for all constructs are above 0.73 confirming reliability of the measurement model. Convergent validity was confirmed by looking at the average variance extracted (AVE): SðlyÞ 2 =½SðlyÞ 2 þ SVarð1yÞ (Fornell and Larcker, 1981) . AVE above the recommended 0.5 level (Hair et al., 1998) indicates that more than one-half of the variances observed in the items are accounted for their hypothesized factors (Wang, 2008) . Table IV indicates that the AVE values for all factors are equal or greater than 0.5 confirming convergent validity of the measurement model. In addition, factor loadings above the recommended 0.5 level are also considered to be significant support of convergent validity of the constructs (Hair et al., 1998) . (Fornell and Larcker, 1981) . Table IV indicates that the AVEs of the respective constructs are greater than the shared variances between constructs in all cases confirming discriminant validity of the measurement model. In summary, the measurement model provides adequate reliability, convergent validity and discriminant validity. This study can therefore proceed to a cause-effect relationship analysis of the structural model.
Analysis of the structural model
The fit-model indices with their measured values in Table VI The model accounts for 65.4 percent of variance explained. As anticipated, social influence significantly affects perceived ease of use, perceived usefulness, perceived enjoyment and existing knowledge (H1 and H2a-c are supported). It also presents positive impacts on students' attitudes and intentions toward using the university's mobile service (H5a,b are supported). Perceived ease of use significantly Note: Significant at: *p < 0.05 and **p < 0.01 JSIT 15,2 influences perceived usefulness which has a significant effect on perceived enjoyment (H4b and H5 are supported). Students' attitudes toward using the university's mobile service is significantly influenced by the students' existing knowledge, perceived ease of use and perceived enjoyment (H6, H7 and H9a are supported). In addition, intention to use the university's mobile service is influenced by perceived enjoyment and students' attitudes (H9b and H10 are supported). However, perceived ease of use does not significantly affect perceived enjoyment (H4a is not supported) while perceived usefulness provides insignificant effects on students' attitudes and intentions toward using the university's messaging service (H8a,b are not supported).
Discussion and implications
The results show that social influence and key mediating factors (perceived enjoyment, perceived ease of use, perceived usefulness, exiting knowledge, and attitudes toward the service) have direct and indirect effects on individual intentions to use the free voluntary service (Table VII) . Social influence has the most impact on individual intention to use the free voluntary service (g ¼ 0.66). According to the direct effect of social influence, social influence has significant effects on intention to use the service (g ¼ 0.21), attitudes toward using the service (g ¼ 0.30), perceived enjoyment (g ¼ 0.24), knowledge about the service (g ¼ 0.49), perceived usefulness (g ¼ 0.29) and perceived ease of use (g ¼ 0.33). It also has an indirect effect on individual intentions to use the free voluntary service through the mediating factors (g ¼ 0.44). Accordingly, to increase the number of users using the free voluntary service, firms should decide to use users' reference groups (ones who are important to users) to influence their users' intentions to use the service. In addition to the effect of social influence, individual attitudes toward the service, perceived enjoyment, perceived ease of use, perceived usefulness and existing knowledge about the service have impacts on individual intentions to use the service, respectively, (g ¼ 0.54, 0.37, 0.25, 0.24, 0.09) . The effects of perceived usefulness on attitude towards using technology and intention to use technology under TAM are not confirmed by the study's result. Individuals perceive that the free voluntary service does not considerably enhance their benefits as they can obtain the same outcomes from elsewhere (herein, the university's web site, students' web portals and department's online forums). Although the mobile messaging service can provide students with more prompt information, compared to other sources of services, it is not the important reason to use the service. In other words, perceived usefulness does not significantly motivate students' positive attitudes and intentions toward using the free voluntary service. In conclusion, perceived usefulness of alternative systems (e.g. web site, social media) currently available to use can have a significant effect on system adoption decisions. This could be supported by the buying behavior theory in that consumers will make their decisions to buy or not to buy products/services based on their evaluations of competitive products/services (Turban et al., 2010) . However, perceived usefulness has an indirect effect on students' intentions to use this mobile messaging service through perceived enjoyment which directly influence the students' intentions to use the service (Figure 2) . In this light, individuals consider the intrinsic value of perceived enjoyment more than the extrinsic value of perceived usefulness when making their technology adoption-decisions.
The effect of perceived ease of use on perceived enjoyment in the study opposes to those in the previous studies. Previous research examines the positive effect of perceives Table VII . Direct, indirect and total effects of factors ease of use on perceived enjoyment in a particular system (e.g. online gaming) that need considerable participation and interaction with the system to stimulate a user's enjoyable feeling. In the current study, students just takes a few steps to retrieve the messages from the university's messaging server or waits for the university's messages to arrive at their mobile phones. These few-step actions (manifestation of perceived ease of use) do not significantly enable users' experiences of the service pleasure and enjoyment. Sun and Zhang (2006) posits that perceived enjoyment and perceived ease of use are significantly correlated and difficult to distinguish their impacts from each other. However, the effect of perceived ease of use in this study is consistent with the TAM. The results show that perceived ease of use significantly affects perceived usefulness and attitudes toward use which directly affect behavioral individual intentions to use the service (Figure 2 ).
Implications for theory and practice
The results provide important implications for theory and practice. The theoretical implications are threefold. First, this study sheds the light on when social influence is more likely to play an important role in driving users' intentions. It provides an implication for the TRA. Previous studies adopting the TRA contend that subjective norm denoting social influence has a direct effect on users' intentions (Fishbein and Ajzen, 1975; Lee et al., 2006) . This study adds that the social influence has an indirectly effect on users' intentions through the users' perceptions (usefulness, ease of use, and enjoyment) and existing knowledge. Second, this study has an implication for the TAM. Previous studies acclaimed that TAM was a parsimonious model making it easy to apply in different settings (Venkatesh and Davis, 2000; Mathieson, 1991) . Under the free voluntary setting, however, this study does not confirm the direct effect of perceived usefulness on attitudes and intentions toward using technology. It implies that the TAM has less predictive power of technology adoption under a free voluntary setting in relation to its effect of perceived usefulness. In this study, individuals liberate to compare the usefulness of their considered technology with that of alternative technologies before making their adoption decision. Researchers should, therefore, take the effect of perceived usefulness of alternative systems into account when using the TAM to predict technology adoption decisions under the free voluntary setting. Third, this study has an implication for the motivation model. Previous studies indicate the effect of intrinsic and extrinsic motivations on technology adoption. This study extends that, under the free voluntary setting, an intrinsic motivation (i.e. perceived enjoyment) has a greater effect on users' intentions to use a technology than an extrinsic motivation (i.e. perceived usefulness). It implies that individuals use a free voluntary technology for their enjoyment rather than the usefulness of the technology.
The practical implications are twofold. First, social influence provides the most important effect on individual intentions to use a free voluntary service. To increase the users' acceptability of using a free voluntary service; therefore, organizations should decide to use social factors (ones who are important to users) to motivate users' attitudes and intentions toward using the service by ways of users' knowledge and perceptions of usefulness, ease of use, and enjoyment. This study provides guidance for organizations/service providers to enhance users' acceptability of their services in various ways. For instances, user's community actors (e.g. friends, supervisors, and colleagues) can introduce the organization's free-voluntary service (e.g. a university's mobile service, a firm's web training and forum) to users and explain the importance and benefits that could be obtained from using the service. Once users know what they can gain from the service engagement, they will feel appreciated using the service and then enhance their positive attitudes and intentions toward using the service (si ! pu ! penj ! atu ! itu). User's community actors can also provide and accumulate users' positive knowledge about the organization's services. This knowledge will motivate their favorable attitudes toward the service; subsequently, enhance their intentions to use the service (si ! ek ! atu ! itu). In addition, users will enjoy using the organization's services if their colleagues use the service and encourage them to use the same service. Once users perceived enjoyment of using the service with their colleagues, they will have favorable attitudes toward the service and then intentions to use the university's service (si ! penj ! atu ! itu). Second, the result indicates that perceived enjoyment has a direct effect on intention to use a free-voluntary service. By increasing users' activities with other community actors, users will delight and enjoy using the service. Service providers, therefore, should improve their services by enhancing interactivity among users' social network (e.g. live chat, share pictures, forum) to enhance users' enjoyment of using their services and in turn increase users' intention to use the free voluntary service.
Limitations and future studies
This study has some limitations. First, the study does not distinguish social groups who hold different roles (e.g. colleagues, supervisors) and may affect individual attitude and intention toward using a free voluntary service differently. Future studies might examine the effects of different social groups on the individual intentions to use the service. Second, the study uses a university's mobile messaging service under the free voluntary setting. To increase the study generalizability, it is worth to validate the research model using other technologies such as web personalization, e-learning, and online communities under the same setting. Finally, this empirical study is a cross-sectional study and focuses on the early stage of technology adoption. Previous studies posit that social influence has a greater effect on behavioral intention in the initial stage of adoption (Teo and Pok, 2003) and individual attitudes can change overtime (Davis et al., 1992) . A longitudinal study should be pursued to attest the study results and enhance the study model's validity.
Conclusion
The study provides a better understanding of the effect of social influence, individual knowledge, and individual perceptions of technology (i.e. usefulness, ease of use, and enjoyment) on individual intention to use technology in a free voluntary setting. The findings indicate that social influence has the most impact on individual attitude and intention toward using a free voluntary service through the four mediating factors; perceived usefulness, perceived ease of use, perceived enjoyment and existing knowledge about the service. Among the mediating factors, perceived enjoyment has the highest impact on individual intentions to use the mobile messaging service. For the free voluntary service, perceived usefulness does not have significant effects on attitudes and intentions toward using the service and the effect of perceived ease of use on perceived enjoyment is not statistically significant. The study indicates that the use of technology in the free voluntary setting affect the predictive power of perceived usefulness on users' adoption of the technology under TAM. In other words, researchers should take the effect of perceived usefulness of alternative systems into account when using perceived usefulness to predict technology adoption decisions under the free voluntary setting. In addition, the study indicates that the intrinsic value of perceived enjoyment provides a greater effect than the extrinsic value of perceived usefulness on individual intention to use a free voluntary service. This study provides guidance for organizations to increase their employees' acceptability of their free voluntary services offered (e.g. the firm's newsletter, e-mails, and e-training). Organizations should enhance employees' knowledge about the service and create their positive perceptions about the services which can be effectively influence through the employees' social community such as co-workers, supervisors and friends.
